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HIGH MOUNT STOP LAMP WITH PRINTED CIRCUIT BOARD 



BACKGROUND 

A desireable feature for modem automobile lamp assemblies is a thin design. A thin 
5 design provides the designer of the automobile with additional space in the engine and trunk 
compartments where lamp cavities were traditionally required. Such thin designs have become 
more achievable with the advent of the light emitting diode (LED) in automotive lamps. 
Specifically, LEDs are smaller than traditional incandescent or halogen automotive lamps. In 
addition, LEDs can be mounted on printed circuit boards or similar thin structures and do not 

10 require relatively thick sockets and wire harness assemblies directly behind the lamp. 
Accordingly, automotive lamp designs that use LEDs as the light source are typically thinner and 
smaller than traditional automotive lamp designs. 

One typical thin lamp design using LEDs includes an elongated lamp housing that 
supports a printed circuit board (PCB) containing a plurality of LEDs. An elongated inner lens is 

15 positioned near to the PCB to cover the LEDs and complete assembly of the thin lamp. Because 
the lens is positioned so close to the LEDs, the lens must be precisely fit on to the PCB so the 
LEDs are properly focused by the lens. However, past thin lamp designs have typically involved 
connection of the housing, PCB and lens using fasteners that extend to or through all three 
components. Unfortunately, connection of other parts when joining the PCB and the lens often 

20 causes some misalignment of the LEDs with respect to the lens. 

SUMMARY 

A thin automobile lamp comprises an elongated printed circuit board having a plurality of 
LEDs positioned across the printed circuit board. An elongated inner lens is connected to the 
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printed circuit board and covers the LEDs on the printed circuit board. The printed circuit board 
and lens are joined to an elongated lamp housing, and an outer lens is positioned over the 
housing, covering the inner lens. 

The method of assembling the thin automobile lamp involves first fixing the elongated 
5 inner lens to the elongated printed circuit board to form a PCB subassembly. The lens is fixed to 
the printed circuit board by first contacting the inner lens and the printed circuit board such that a 
plurality of stakes on the inner lens extend through a plurality of associated holes on the printed 
circuit board. The stakes extending through the holes are then melted by a process such as heat 
staking to fix the printed circuit board to the inner lens. The fixed relationship between the inner 
10 lens and the printed circuit board secures a proper alignment between the lens and the plurality of 
LEDs on the printed circuit board, such that movement of the PCB subassembly or connection of 
the PCB subassembly to other parts does not disturb the fixed relationship between the LEDs and 
the inner lens. 

Next, the PCB subassembly is joined to the lamp housing by placing the PCB 
15 subassembly in a channel of the lamp housing. When the PCB subassembly is placed in the 
channel, a plurality of stakes on the lamp housing extend through a plurality of associated holes 
on the PCB subassembly. The stakes extending through the plurality of holes are then melted by 
a process such as heat staking to fix the PCB subassembly to the lamp housing. The outer lens is 
placed over the lamp housing to cover the inner lens. The lamp assembly may then be positioned 
20 upon on automobile. In one embodiment of the invention, the lamp assembly serves as a center 
high mount stop lamp (CHMSL). 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of a printed circuit board subassembly in expanded isometric 
format, including a printed circuit board and lens; 

Fig. 2 is a perspective view of a High Mount Stop Lamp With Printed Circuit Board in 
5 expanded isometric format, including the printed circuit board subassembly of Fig. 1 and a lamp 
housing; 

Fig. 3 is a cross-sectional view of a stake of the lens along line ni-in of Fig. 1, with the 
printed circuit board positioned against the lens; and 

Fig. 4 is a cross-sectional view of a stake of the lamp housing along line IV-IV of Fig. 2, 
10 with the printed circuit board subassembly positioned against the lamp housing. 



DESCRIPTION 

As shown in Figs. 1 and 2, a High Mount Stop Lamp With Printed Circuit Board 10 is an 
automotive lamp assembly that generally includes an elongated printed circuit board (PCB) 12 

15 fixed to an elongated inner lens 14. The PCB 12 has a plurality of LEDs (not shown) positioned 
thereon. The PCB and inner lens together form a PCB subassembly. The PCB subassembly is 
fixed to an elongated lamp housing 20. The elongated lamp housing 20 is secured to an 
automobile, and, in one embodiment, the High Mount Stop Lamp With Printed Circuit Board 10 
is used as a center high mount stop lamp (CHMSL) for an automobile. 

20 With reference to Fig. 1, the elongated PCB 12 includes a plurality of light emitting 

diodes (LEDs) (not shown) spaced apart on the surface of the PCB. Only the reverse side of the 
PCB is shown in Fig. 1. The LEDs are generally mounted to the front side of the PCB and are 
oriented to emit light toward the inner lens 14. Each of the plurality of LEDs are joined to 
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electrical circuit traces (not shown) on the PCB. The electrical circuit traces connect the LEDs 
to lead wires 15 connected to the printed circuit board. The lead wires are joined to the 
automobile's electrical system through a plug 17 on the end of the lead wires. The PCB also 
includes a plurality of holes spaced along the length of the PCB. The plurality of holes include a 
5 first plurality of holes 18 and a second plurality of holes 19. The first plurality of holes 18 are 
typically smaller in diameter than the second plurality of holes 19. 

The elongated inner lens 14 includes a lens portion 21 bounded by two sidewalls 27, and 
a plurality of tabs 26 extending from the sidewalls. The lens portion includes a plurality of 
prescriptions located side-by-side across the length of the elongated inner lens. Each 

10 prescription is designed to distribute the light from an associated LED on the PCB in a 
predetermined manner. Each prescription generally includes a single focal point or other precise 
position behind the lens where the LED should be located in order to correctly distribute the light 
from the LED. Therefore, the PCB and inner lens must be precisely fitted together and fixed 
relative to each other to make sure that each LED is properly positioned with respect to each lens 

15 prescription. The lens 14 is transparent or translucent, and, as mentioned above, includes a 
plurality of prescriptions. The elongated lens is generally a single molded piece formed from a 
polymer material. 

Each of the plurality of tabs 26 on the elongated inner lens 14 includes either a hole 24 or 
a stake 16. The holes 24 are similar or slightly smaller in size to the second plurality of holes 19 
20 on the PCB. The stakes 16 are designed to fit snugly into the first plurality of holes 18 on the 
PCB. Fig. 3 shows a cross-sectional view of the PCB 12 placed upon the lens 14 with one of the 
stakes 16 extending through one of the first plurality of holes 18 (e.g., the cross-sectional view 
along line III-III of Fig.l with the PCB inserted on the lens). As shown in Fig. 3, the PCB is 
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inserted fully on the stake such that the PCB rests against the sidewalls 27 of the lens with the 
LEDs positioned on the PCB oriented to emit light through the lens 14. As described in more 
detail below, the stake 16 is melted by a heat staking or other process to fixedly secure the PCB 
and lens. Accordingly, each stake 16 is capped by the heat stake process such that the stake 
5 terminates in the cap (not shown) and the stake extends exclusively between the PCB 12 and the 
inner lens 14. 

With reference to Fig. 2, the elongated lamp housing 20 is a molded piece formed from a 
polymer material. The lamp housing generally includes a center channel 30 designed to receive 
the inner lens and PCB. The center channel is bounded by two sidewalls 32 extending along the 

10 length of the housing. A plurality of stakes 22 are spaced apart within the channel 30 of the 
housing 20 and extend forwardly from the channel of the housing. The stakes 22 are designed to 
fit snugly in the holes 24 on the tabs 26 of the inner lens 14. The stakes 22 fit easily through the 
second plurality of holes 19 on the PCB. As shown in Fig. 4, when the PCB 12 and lens 14 are 
positioned upon the lamp housing the back side of the PCB 12 rests against the lamp housing 20 

15 in the channel 30 of the lamp housing. The stake 22 fits loosely into the hole 19 of the PCB and 
snugly in the hole 24 of the lens. As described in more detail below, the stake 22 is melted by a 
heat staking or other process to fixedly secure the lens and PCB to the lamp housing. 
Accordingly, each stake 22 is capped by the heat stake process such that the stake terminates in 
the cap (not shown) and the stake extends from the lamp housing 20, through the PCB 12 and the 

20 inner lens 14. 

Referring again to Fig. 2, the housing 20 also includes a plurality of mounting 
brackets/posts 34 that extend from the rear of the housing 20. The mounting brackets/posts are 
used to secure the housing to an automobile. A passage 36 is also found in the channel 30 of the 
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housing 20. The passage 36 allows the lead wires 15 to extend through the channel of the 
housing and out the rear of the housing where the lead wires may be connected to the automobile 
electrical system. 

Assembly of the High Mount Stop Lamp With Printed Circuit Board is now describe with 
5 respect to Figs. 1-4. The assembly process involves first fixing the PCB 12 to the inner lens 14, 
as indicated in Fig. 1. This is accomplished by heat staking the PCB 12 to the lens 14 once the 
stakes 16 are inserted into the first plurality of holes 18 on the PCB. The heat staking process 
involves application of heat to the stakes 16, melting them at least somewhat against the PCB, 
and thereby tightly securing the PCB against the lens. As mentioned previously, a very precise 

10 alignment between the PCB 12 and the lens 14 is desirable because the LEDs on the PCB must 
be precisely aligned with the prescriptions on the lens. If the LEDs are not properly aligned, the 
light distribution from the lamp assembly will not be optimal and may fall outside of the 
specifications for the lamp. By fixing the PCB containing the LEDs directly to the lens, there is 
less chance that the LEDs will be misaligned than if additional parts are joined to the lamp 

15 assembly before the PCB and lens are affixed. Joining the PCB to the lens forms a PCB 
subassembly 13. 

Next, the PCB and lens subassembly 13 is joined to the housing 20 as indicated in Fig. 2. 
To accomplish this, the stakes 22 of the lamp housing 20 are inserted through the holes 24 on the 
lens (which are also aligned with the holes 19 on the PCB). Then, the PCB subassembly and 
20 lamp housing 20 are heat staked together by applying heat to the stakes 24 and at least partially 
melting the stakes against the lens 14, resulting the PCB subassembly being fixed to the lamp 
housing. Finally, an outer lens (not shown) may be attached to lamp housing to cover the inner 
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lens. The outer lens may be purely decorative, may serve to provide a sealed chamber where the 
PCB subassembly is located, or may serve both purposes. 

Although the present invention has been described in considerable detail with reference 
to certain preferred versions thereof, other versions are possible. For example instead of heat 
5 staking the PCB and inner lens, other attachment methods could be used such as vibration or 
sonic welding, adhesives, screws or any other attachment method known in the art for securely 
fixing two automotive parts together. In another alternative embodiment of the invention, the 
stakes on the lens could be positioned upon the PCB, or the stakes on the lamp housing could be 
positioned upon the lens. Furthermore, the second plurality of holes that receive the stakes from 
10 the lamp housing could be removed and cut-out portions could be used instead. Therefore, the 
spirit and scope of the appended claims should not be limited to the description of the preferred 
versions contained herein. 
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